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9 , The receiver operating characteristic $(R\propto)$ curve
, ROC (Area under the ROC curve (ROC-AUC)) 13) .
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221
9 , response outcome (CR or $PR/NC$ or PD)
.
$\mu=E(Y|Z)=g(f’Z)$ , $g(x)= \frac{e^{X}}{1+e^{x}}$
$\beta$ , $Z$ ( ,
10
1 ), $Y$ response outcome (1 : CR or PR, $0$ : NC or PD) .
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1 (mrk12) 14) .
mrk01 $=\ovalbox{\tt\small REJECT} marker$valueat $theendofcoursel-InitialInitialmarkervalue$ markervalue
mrk02 $=\underline{marker}$valueat $theendofcourse2-\bm{i}itialInitialmarkervalue$ markervalue
mrk12 $=\ovalbox{\tt\small REJECT} marker$valueat $theendofcourse2-markervalueatthemarkervalueattheendofcoursel$ end ofcourse1
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222 $\hat{\beta}$ , response outcome (Y) 1 $\mu$
.
$\hat{\mu}_{i}=g(\hat{\beta}Z_{j})$ , $g(x)= \frac{e^{X}}{1+e^{x}}$
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9 ROC curve ROC-AUC Figure 3.1, Table 3.1
.
Figure 3.1 : ROC curve (–: , :1 , $–:2$ )
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(%Change) ROC-AUC, Random cross-validation (Random CV)
ROC-AUC, OMR, Random CV OMR Table 3.2.1, Table322
.
,
, CA , 1 , 2
. , Random CV ROC-AUC OMR , 0.655,
0.369 .
, %Change , CA ST
, 1 , 2 , Random









$mode11\ovalbox{\tt\small REJECT} iu$ill: $u$ iil: $u$ ui $substitutionrandomR\propto-AUC$ CV $\frac{OMR}{suk\iota i\iota ution\alpha ndom}$CV
CEA CA ST AUC OMR
$]$ $O$ 0.599 0.501 $\overline{0.400}$0.460
2 O $O$ 0.624 0.511 0.381 0.460
3 O O $O$ 0.647 0.541 $0$ .362 0.428
4 $O$ 0.617 0.532 0.390 0.454
5 O $O$ 0.648 0.563 0.371 0.410
6
$\ldots\ldots\ldots\ldots\ldots$
$O\ldots.0.\cdot 63_{-}90_{-}SS\underline{1}-\ldots-.-.-\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots....\ldots\ldots....\ldots.$ $o_{:^{38}!}\ldots\ldots.0.\cdot 426\ldots$.
7 $O$ 0.631 0.539 0.343 0.450
8 O $O$ 0.664 0.608 0.343 0.397
9 O O $O$ 0.746 0.655 0.305 0.369
10 $O$ 0.657 0.588 0.333 0.415
11 O $O$ 0.736 0.658 0.314 0.364
$12\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots..O\ldots\ldots\ldots\ldots\ldots\ldots 0.\cdot 693\ldots\ldots 0620-..-\cdot..-.-\cdot-\ldots\ldots$. .-. $0_{-}333_{-}\ldots\ldots 0.\cdot 386\ldots$ .
13 $O$ 0.580 0.504 0.410 o.us
14 $O$ $O$ 0.573 0.473 0.410 0.453
1S O O $O$ 0.667 0.574 0.362 0.379
16 $O$ 0.565 0.502 0.400 0.U3
17 O $O$ 0.665 0.586 0.352 0.373
18
$\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots$. $O\ldots..0.\cdot 620\ldots\ldots.0_{-}S33\ldots.$ $0_{:}41.9\ldots\ldots.0.428\ldots$ .
19 O $O$ 0.625 0.503 0.362 0.460
20 O O O $O$ 0.659 0.571 0.371 0.416
21 O O O O O $O$ 0.733 0.596 0.305 0.410
22 O $O$ 0.660 0.558 0.305 0.434
23 O O O $O$ 0.732 0.623 0.324 0.390
$2\underline{4}\ldots\ldots\ldots\ldots\ldots.O\ldots O\ldots\ldots\ldots\ldots\ldots 0.\cdot 696\ldots\ldots.0_{\sim}59\underline{7}-\cdots\ldots\ldots\ldots.-\ldots\ldots..\ldots...\ldots.$ $0_{-}324\ldots\ldots.0.\cdot 393\ldots$ .
25 O $O$ . 0.590 0.491 0.390 0.455
26 O O O $O$ 0.607 0.482 0.419 0.460
27 O O O O O $O$ 0.679 0.550 0.324 0.399
28 O $O$ 0.601 0.509 0.390 0.452
29 OO O $O$ 0.685 0.579 0.324 0.383
30
$\ldots\ldots\ldots\ldots\ldots$.. $O\ldots\ldots$ O.$0.641_{-}\ldots\ldots 0_{\vee}\underline{5}45-\ldots..-\ldots..-..--..---\ldots..$–. $—.–\cdots.\ldots\ldots$ $o_{:^{390.0_{-}434}}\ldots-\cdots\ldots\cdot\ldots\ldots$31 $O$ $O$ 0.604 0.500 0.410 0.460
32 $O$ $O$ $O$ $O$ 0.661 0.584 0.343 0.423
33 O O O O $O$ $O$ 0.738 0.610 0.286 0.386
34 O $O$ 0.623 0.536 0.390 0.460
35OO $O$ $O$ 0.724 0.624 0.314 0.374
$3\overline{7}\ddot{O}\ddot{O}\ddot{O}^{-}.\dot{6\dot{0}}0\dot{0}.\dot{4}\dot{7}\dot{2}36\ldots.\ldots\ldots\ldots\ldots\ldots.\ldots\ldots\ldots.O\ldots..\ldots\ldots..O_{-\cdots\frac{0}{0}}666\ldots\ldots.0_{:}573\ldots.$ $\dot{0}\dot{3}\dot{9}\dot{0}\overline{0}.\overline{4}\ddot{\alpha}0_{-}.390\ldots\ldots.0.438\ldots$ .
38 O O O O O $O$ 0.680 0.558 0.333 0.439
39 O O O O O O O O $O$ 0.730 0.$5u$ 0.333 0.415
40 $O$ $O$ $O$ 0.637 0.513 0.410 0.460
41 $O$ $O$ $O$ $O$ $O$ $O$ 0.720 0.591 0.352 0.398
42 O O $O$ 0.669 0.554 0.352 0.$u7$
15
Table 3.2.2 : - - $\%Change$
$\overline{mode11\ovalbox{\tt\small REJECT}_{m}substitutionrandomCV\frac{OMR}{substitutionnndomCV}CEACASTR\propto\cdot AUC}$
$\overline{1O}$0.5350.478 $\overline{0.410}$0.4602 O $O$ 0.586 0.537 0.381 0.425
3 O O $O$ 0.607 0.548 $0$ .371 0.413
4 $O$ 0.584 0.155 0.390 0.427
5 OO OS87 0.512 0.381 0.445
$-..-..-.-\ldots\ldots\ldots- 6\ldots O\ldots..\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots.0586\ldots\ldots 0_{-}.540\dot{7}\ddot{o}\dot{0}.\dot{5}ii\dot{0}\dot{s}i_{\dot{4}}$ $-$ $\dot{0}.\dot{3}\dot{7}1\dot{0}\dot{4\dot{0}}\dot{5}o_{:^{37}!}\ldots\ldots.0..us\ldots$ .
8 O $O$ 0.623 0.564 0.381 0.435
9 O O $O$ 0.625 0.541 0.371 0.446
10 $O$ 0.623 0.604 0.400 0.436
11 O $O$ 0.618 0.55 0.381 0.438
12
$\ldots\ldots\ldots\ldots\ldots\ldots.$
O$0.\cdot\underline{S}75\ldots\ldots 0556-\ldots--\ldots\ldots$–..— $\ldots$ ..,, $\ldots\ldots\ldots$ .. $-....-\cdot:\ldots\ldots.$ $0_{:}390\ldots\ldots.0_{:}460,\ldots$ .
13 $O$ 0.510 0.433 0.438 0.460
14 O $O$ 0.667 0.625 0.324 0.380
15 O O $O$ 0.710 0.634 0.$30S$ 0.373
16 $O$ 0.595 0.568 0.371 0.397
17 O $O$ 0.615 0.572 0.362 0.399
$i_{\dot{9}O\ddot{O}\dot{0}.\dot{5}\dot{84}\dot{0}\dot{5}\dot{6}}18\ldots.\ldots\ldots\ldots\ldots\ldots...O.0u_{-}s\ldots\ldots.0_{:,.\frac{6}{5}}22-\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots..\ldots..\ldots.$ $\dot{0}\dot{3}\dot{7}1\dot{0}\dot{4}0_{-}.352\ldots\ldots.0.\cdot 402i\dot{s}$
20 O O O $O$ 0.643 0.548 0.333 0.$41S$
21 O O O O O $O$ 0.670 0.558 0.343 0.423
22 O $O$ 0.649 0.592 0.381 0.408




26 O O O $O$ 0.667 0.577 0.324 0.384
27 O O O O O $O$ 0.718 0.585 0.314 0.381
28 O $O$ 0.620 0.548 0.343 0.402





$O\ldots\ldots o.\cdot uo\ldots\ldots.o_{:}s\S 3$
-.. $-\ldots\ldots\ldots\ldots\ldots\ldots\ldots..\ldots.\ldots\ldots.$
$0_{:}3.24\ldots\ldots.0_{:}399\ldots.$ .
31 O $O$ 0.605 0.573 0.390 0.435
32 O O O $O$ 0.686 0.623 0.333 0.381
33 O O O O O $O$ 0.742 0.636 0.295 0.371
34 O $O$ 0.631 0.592 0.333 0.399
35 O O O $O$ 0.648 0.561 0.343 0.406
$36...\ldots\ldots\ldots\ldots\ldots.\ldots\ldots\ldots O\ldots..\ldots\ldots\ldots O\ldots..0..638\ldots\ldots.0596\dot{3\dot{7}}\ddot{O}\ddot{O}\ddot{O}\dot{0}\ddot{6}\dot{06}\dot{0}\dot{5}\dot{4}\dot{9}--:.0_{-}.362\ldots\ldots.0_{:}424$
$\dot{0}\dot{4}1\dot{0}\dot{0}.\dot{4\dot{3}}\dot{8}$
38 OO OO $O$ $O$ 0.685 0.576 0.324 0.395
39 O O O O O O O O $O$ 0.756 0.594 0.$30S$ 0.390
40 O O $O$ 0.$6U$ 0.562 0.324 0.403
41 O O O O O $O$ 0.656 0.507 0.324 0.427




(CA ) (CA ) .
(%Change)
ROC-AUC, Random cross-validation (Random CV) ROC-AUC, OMR
Random CV OMR Table323, Table324 .
Table 3.2.3 :
17
$mode1\frac{\overline CEACASTR\propto- AUCOMR}{iuuiiuiu1uiurandomCV}$$\overline{1O}$0.5030.3760.4290.4402 O O 0.S69 0.492 0.388 0.440
3 O O $O$ 0.611 0462 0.367 0.440
4 $O$ 0.497 0.385 0.408 0.439
5 O $O$ 0.544 0.323 0408 0.440
... 6$\ldots\ldots\ldots\ldots\ldots$ .. $O\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots..0_{\vee}4.94\ldots\ldots.0.377\ldots\ldots.0.\cdot 408\ldots\ldots.0_{-}440\ldots$ .
7 $O$ 0.525 0.490 0.388 0.438
8 O $O$ 0.609 0.511 0.388 0.$uo$
9 O O $O$ $o.\epsilon \mathfrak{w}$ 0.745 0.224 0.280
10 $O$ 0.510 0.442 0.408 0.435
11 O $O$ 0.793 0.757 0.245 0.267
12 $O$ 0.580 0.383 0.408 0.$uo$
13 $\dot{\overline{O}}$ $\dot{0}.\dot{5}\dot{6}\dot{3}$ 0.543 0.429$\dot{0}.\dot{4}\dot{4}\dot{0}-$
14 O $O$ 0.633 0.561 0.306 0.421
15 O O $O$ 0.759 0.704 0.265 0.322
16 $O$ 0.529 0.479 0.$u9$ 0.440
17 O $O$ 0.724 0.693 0.286 0.368
$..-!^{8\ldots..\ldots\ldots\ldots\ldots\ldots.\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots\ldots.O\ldots..0_{-}.570\ldots\ldots.0.\cdot 554\ldots\ldots 0.40\S\ldots\ldots.o_{:}.u0}1\dot{9}O\dot{O}\dot{0}\dot{5}\dot{4}\dot{7}\dot{0}\dot{4\dot{4}}\dot{3}\dot{0}\dot{4}\ddot{2}9\dot{0}\dot{4}\dot{3}\dot{9}$
20 O O O $O$ 0.670 0.566 0.327 0.407
21 O O O O O $O$ 0.801 0.681 0.265 0.373$\circ A+$
22 O $O$ 0.513 0.381 0.408 0.438
23 O O O $O$ 0.803 0.712 0.265 0.312
... $\dot{2}\dot{5}\ddot{O}\ddot{O}\dot{0}.\dot{5}\dot{6}i\dot{o}.\dot{4\dot{6}}\dot{9}\dot{0}.\dot{4}\dot{4}\dot{9}\dot{0}\dot{4}\dot{4}\dot{0}24\ldots..\ldots\ldots\ldots O\ldots\ldots\ldots\ldots\ldots.O\ldots.\ldots\ldots\ldots\ldots\ldots..0_{-}551\ldots\ldots.0.350\ldots\ldots 0367\ldots\ldots.0_{-}.440\ldots$ .
26 O O O $O$ $o.u$ [ 0.494 0.347 0.UO
27OOO OO $O$ 0.791 0.$u9$ 0.224 0.371
28 O $O$ 0.569 0.442 0.449 0.UO
29 O O O $O$ 0.754 0.633 0286 0.393
$\dot{3}1\dot{O}\ddot{O}\dot{0}\dot{6}\dot{2}\dot{3}\dot{0}.5\dot{6\dot{2}}\dot{0}.\dot{3}\ddot{2}7\dot{0}.\dot{4}\dot{3}\dot{9}30\ldots\ldots\ldots\ldots\ldots.O\ldots..\ldots\ldots\ldots\ldots\ldots.\ldots\ldots\ldots.O\ldots..0605\ldots\ldots.0508\ldots\ldots 0.367\ldots\ldots.0uo:.:..:\ldots$ .
32 O O O $O$ 0.734 0.655 0.265 0.319
33 O O O O OO0.$8S4$ 0.762 0.143 0.296
34 O $O$ 0.591 0.495 0.388 0.439
35 O O O $O$ 0.795 0.731 0.224 0.321
$36\ldots..\ldots\ldots\ldots\ldots\ldots.\ldots\ldots\ldots O\ldots.\ldots\ldots\ldots.O\ldots..0573\ldots\ldots.0..485\ldots\ldots 0.40l\ldots\ldots.0uo\dot{3}\dot{7}oo-\ddot{o}\dot{0}\dot{6}\dot{2}\dot{0}\dot{0}\dot{5}i_{\dot{5}\dot{0}\dot{3}\ddot{2}7\dot{0}\dot{4}\dot{3}\dot{7}}:.:$.
38 O O O O O $O$ 0.747 0.610 0.265 0.350
39 O O O O O O O O $O$ 0.884 0.712 0.163 0.302
40 O O $O$ 0.579 0.450 0.367 0.437
41 O O O O O $O$ 0.820 0.697 0.245 0.368
42 O O $O$ 0.593 0.455 0.429 0.440
CA- :CA , $CA+$ :CA
18
Table 3.2.4 : %Change
19
CEA CA ST $R\propto$-AUC OM
$\frac{mode1\overline{I}}{1O}$I $m$ I $\Pi$ $m$ II $m$ $subs\mathfrak{n}tution0.555$ $randomCV0.566$ $sub\S \mathfrak{n}tution0.429$ $nndomCV0.439$
2 O $O$ 0.609 0.531 0367 0.438
3 O O $O$ 0.581 0.471 0.408 0438
4 $O$ 0.532 0.383 0.408 0.UO
5 O $O$ 0.606 0.477 0.347 0.440
6 $O$ 0.547 0.399 0.347 o.uo....-...-..-.......................... $=$ $\cdots\cdots\cdots\cdots\cdots\cdots\cdots\cdots\cdot-\cdots\cdots-\cdots\cdot\cdot-\cdots\cdot-\cdots\cdots\cdots$ .
7 $O$ O.S47 0.S53 0.408 o.uo
8 O $O$ 0779 0767 0265 0278
9 OO $O$ 0810 0770 02O4 0276
10 $O$ 0.750 0.768 0.265 0.300
11 O $O$ 0.795 0.782 0.245 0.269
12 $O$ 0.791 0.797 0.224 0.254
13 $O$ 0.630 0.618 0.306 0.349
14 $O$ $O$ 0.774 0.743 0.265 0.269
15 $O$ $O$ $O$ 0.778 0.720 0.265 0.292
16 $O$ 0.559 0.$54S$ 0.469 0.$uo$
17 $O$ $O$ 0.771 0.738 0.327 0.336
18 $O$ 0.694 0.696 0.327 0.304
19 $O$ $O$ 0.655 0.654 0.286 0.391
20 O O O $O$ 0.778 0.731 0.286 0.309
21 O O O O O $O$ $0.f43$ 0.759 0.204 0.303$CA+$
22 O $O$ 0.759 0.761 0.265 0.308
23 $O$ $O$ $O$ $O$ 0.778 0.739 0.245 0.314
24 O $O$ 0790 0778 0.245 0284
25 $O$ $O$ $0$ 618 $0$ 585 $0306$ $0$ 379
26 OO O $O$ 0769 0677 0224 0315
27 $O$ $O$ $O$ $O$ $O$ $O$ 0.795 0.637 0.$24S$ 0.350
28 O $O$ 0.554 0.484 0.408 0.$u0$
29 $O$ $O$ $O$ $O$ 0.791 0.720 0.224 0.330
30 O $O$ 0.736 0.701 0.245 0.323
31 $O$ $O$ 0.734 0.$70S$ 0.265 0.327
32 $O$ $O$ $O$ $O$ 0.859 0.830 0.163 0.215
33 $O$ $O$ $O$ $O$ $O$ $O$ 0.874 0.788 0.163 0.256
34 $O$ $O$ 0.748 0.742 0.265 0.339
35 $O$ $O$ $O$ $O$ 0.852 0.791 0.163 0.272
36 $O$ $O$ 0.806 0.787 0.224 0.276
37 $O$ $O$ $O$ 0.732 0.669 0.265 0.344
38 $O$ $O$ $O$ $O$ $O$ $O$ 0.896 0.784 0.143 0.278
39 $O$ $O$ $O$ $O$ $O$ $O$ $O$ $O$ $O$ 0.907 0.680 0.184 0.278
40 $O$ $O$ $O$ 0.761 0.734 0.265 0.330
41 $O$ $O$ $O$ $O$ $O$ $O$ 0.869 0.772 0.184 0.301
42 $O$ $O$ $O$ 0.833 0.787 0.224 0.316
CA- :CA , $CA+$ :CA
20
, CA CA ST
, 1 , 2 CA
CEA 1 . , %Change







. , %Change , CA Random CV ROC-AUC






CA $\leqq 28U/mL$ :
$\hat{\mu}_{2}=g$($-0.577-2.683xCEA01+3.729x$ CEA02+0.504 $xST01+1.492x$ ST02)
OMR 0.778 . ,
.
$\hat{\mu}_{j}$ $\geqq 0.778\Rightarrow CR$ or PR
$\hat{\mu}_{i}$ $<0.778\Rightarrow NC$ or PD
3.2.4 CA CA
CA CA , CA
, CA .
, CA CA CA
, 24 30 1 . , 28
, $R\propto$-AUC OMR 95%
\alpha strap (iteration:1000) ,
15).
CA CA ROC-AUC ,
21
$A\hat{U}c=(n_{1}n_{0})^{-l}n\sum_{j\overline{-}1}n\sum_{i-- 1}[\{\hat{u}_{1ui}>\hat{\mu}_{0u/}\hat{\rho}_{1ul}=\hat{\mu}_{0uj}I(>a$
. , a , $u$ CA response outcome ,
1 CA response outcome .
, OMR ,
$\hat{D}(c)=n^{-1}\sum_{i=1}^{n}\Vert Y_{j}-I(\hat{\mu}_{ul}\succ c\lambda\cdot I(CA_{i}>a)+|Y_{l}-I(\hat{\mu}_{li}>c\int\cdot I(C4\leq a)]$
$O\hat{M}R=\min_{c}\hat{D}(c)$
.
24 30 1 , 27-26 28 , 25
28 CA . , 24
CA , CA . 28 , CA
CA .
, 16) 28
, 28 30 25 Table32.5 .
CA , 25 , CA




point estimate 95%C I.
ROC-AUC OMR ROC-AUC OMR
28 0.832 0.190
25 0.773 0.181 $(- 0.038,0.037)$ $(- 0.042,0.094)$
30 $0$ 789 0.181 $(- 0.034.0.122)$ $(- 0.038,0.032)$
3.2.6
3 , lidation set
ROC-AUC OMR Table 3.2.6 .
22





V idation set , . , CA
CA 28 .
lidation set , ROC-AUC OMR 0.724, 0.281
, 70% response outcome
.
Validation set ROC curve Figure 326 .
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CA CA , CA , CA
28 1 .
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28 30 25 ,
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